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compressible solid. Nevertheless this difficulty may be met by the consideration that, with respect to such slowly acting forces as are manifested in the motions of the heavenly bodies, the ether acts like a frictionless fluid; while, with respect to the rapidly changing forces such as are present in the vibrations of light, a slight trace of friction causes it to act like a rigid body.
But a second difficulty arises in setting up the boundary conditions for the light vector. The theory of elasticity furnishes six conditions for the passage of a motion through the bounding surface between two elastic media, namely, the equality on both sides of the boundary of the components of the displacements of the particles, and the equality of the components of the elastic forces. But in order to satisfy these six conditions both transverse and longitudinal waves must be present. How the various mechanical theories attempt to meet this difficulty will not be considered here: * suffice it to say that most of these theories retain only four of the boundary conditions.
In order to bring theory into agreement with the observations upon the properties of reflected light, for instance to deduce Brewster's law as to the polarizing angle (cf. page 246), it is necessary to assume either that the density or that the elasticity of the ether is the same in all bodies. The former standpoint was taken by F. Neumann, the latter by Fresnel. Neumann's assumption leads to the conclusion that the displacement of the ether particles in a plane-polarized ray lies in the plane of polarization, while Fresnel's makes it perpendicular to this plane.
2. Electromagnetic Theory—The fundamental hypothesis of this theory, first announced by Faraday, and afterwards mathematically developed by Maxwell, is that the velocity of light in a non-absorbing medium is identical with the velocity of
*For   complete   presentation   cf.   Winkelmann's    Handbuch,    Optik,   pp. 641-674.phase of different sign.   Thus,
